up a short distance above the top of the pipe; then the trench should be partly filled with water and the earth thrown into it. The use of water is particularly well adapted to materials through which the water can be readily drained away. Water should not be used in clayey materials which will hold it for a long period of time and which tend to shrink as the water dries out.
By thorough ramming it may be possible to put more earth into a trench than by puddling with water. With some classes of material, such as loam, it is possible to put more material back into the trench than came out of it, and with sizes of pipe up to 15 in. usually all such material taken out can be put back. With other material, such as gravel, clay and hardpan, there will be a surplus left after backfilling, in excess of the cubic space taken up by the pipe and manholes.
It is often desirable to fall the trench completely full of earth or even overfill it and then to roll it with a steam roller. If the trench is narrow this may best be done by so operating the roller that one of the rear wheels will pass over the trench and follow the backfilling down below the surface of the street. If sufficient material is put into and over the trench to completely fill it after rolling, it will be necessary to remove a portion of the surface to make room for the macadam or paving to be put back later. Where a roller is used it is important to take care not to hit the manholes, as the frames may be displaced and the brickwork injured.
It is generally possible and in most cases practicable to backfill a trench so that no settlement will be apparent on the street surface. In a loosely backfilled trench, however, settlement is almost sure to take place. If pavement is laid over such a fill the settlement may not take place for years. In some cases pavement has given way or has been taken up years after the sewer was laid, and the backfilling was found to have settled considerably, leaving large spaces between the soil and the bottom of the pavement, an unsafe condition because of the danger of the pavement breaking through under loaded vehicles.
Care should be taken when dumping backfilling into the trench from bucket machines or derricks that an excessive shock or load be not placed upon the structure. Filling so deposited should be spread sufficiently to fill all spaces in the trench.
In very deep and wide trenches it may sometimes be less expensive to repair the street after settlement than to go to the expense of very thorough tamping during construction. The engineer in drawing his specifications for the consolidation of backfilling must use iuderment